Expression and secretion of Mirabilis antiviral protein in Escherichia coli and its inhibition of in vitro eukaryotic and prokaryotic protein synthesis.
Mirabilis antiviral protein (MAP), a ribosome-inactivating protein, exhibits inhibitory effects on both plant virus infection and protein synthesis. To study these functions by site-specific mutagenesis, the total synthetic gene of MAP was constructed and expressed in Escherichia coli. However, the growth of the host was inhibited by the products, and the yield of MAP was very low. To improve the system for expressing MAP, an expression vector, pSH7, was constructed. This vector is based on the high copy number plasmid pUC19 and includes PL promoter and temperature-sensitive cI857 repressor. The plasmid also contains the ompA signal sequence and the total synthetic MAP gene. The MAP gene was expressed and its product was secreted into the culture medium after E. coli transformants were cultivated at 30 degrees C and the temperature was raised to 42 degrees C. The secreted MAP was then purified and characterized. This protein was identical to native MAP as determined by its mobility in sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the amino acid sequence at the NH2 terminus, and its inhibitory effect on in vitro protein synthesis. MAP was found to inhibit the in vitro protein synthesis of rabbit reticulocyte and wheat germ. It further showed an IC50 concentration of approximately 200 nM in an E. coli in vitro translation system in contrast to ricin A-chain, a well known ribosome-inactivating protein.